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(power saving mode of operation) JE^ff- ^r^S.^ (sleep mode operation) (°1 1>\ , ^r 1 ?? 

tH^ H^fl^ DflAl^l (traffic indication message, TRF-IND C U^^\ 

^ 3 

^SH, -T-^j ojEl^l, ^^l^SH, IEEE 802. 16e, HIPERLAN 
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^r-^j ^l^^l^-l s^-^ol ^^^o> S ^ o..g. yjtfj ^ ^7-1 {EFFICIENT 

METHOD AND APPARATUS FOR POWER SAVING MODE OF OPERATION IN WIRELESS INTERNET 
SYSTEM} 

S. 5^- ^ ^*UE.H Hsfl^j (TRF-IND)# %\ a] ^ M^^-fl 

±- 5- TT| Ol . 
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<6> i^^^- J^-Aj oltj^l Xj^^l-g- #°1 7} ^\ ^ 

<v> HIPERLAN/2 A^e^ yg °. _ ^^^^.S ^1^^ JZ^^J 

711- y\A *\ ^#31^. ^l^t>T^. 44^1 T^^l^r 2°] 7]^r^°] &d\] efl^H]^- 
^31 <y ^#^1^. ^^^711- 7\7]^ ^ ^ 7} 7} (listening 

interval) oil ufl^S]^- H^I^tt. j^t} >j ^^^7l# 7>7l ^^S] ^ ^ 7l 7\o\] t\\*$ 
=]^- H^l^^f #^-^1^. , 8 H^l < a# ^71^ ^ijl #o] ^^7l7> 

^ 4 H^l^ # ^7]^ O] ^^7l7>52f ^^lE+. Ol o. Z> ^-^^ ^ 

^^7]# ^&1l> ^ ^| ^^^^ ^^717J^- ^fllg^o^ 

cr>^r 3Hj U] cj>o^ ^-S] °] 51] 1J- ^ ol^- ^# 7>^]C+. ^-°1 <3 n 2 " 

HHfl^°l ^-717} (long range dependence) 7,\7}^-X[^ 

(self-similarity) # 7} 7] ^ 3J_2.^. iLjZ^l Jl . °] ~ ^^^^ <3 ^ 

Ol Jl^t Dl ?o>^Tf| _£.Bfl 717J 7l^=]# Al A^E^ . . o] 9} 7]- °- H>A1 °. J7 ^ 

^71^ H^fl^ol lHl^=r ^H-f ^ SUiiU, olti^l J=^^ 

^>7l^-Al-^ (self-similarity) ^ o] ^ 0 >§> ^^i- 3^>g ^ *j 4, 01^ 
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<8> IEEE 802. 16e A]^^ 7r-§-°11 ^^^-71 # 7^^^^^^. % 

*\°\]7\]^. ^o\^ H^^o] o> X] °>°b&# »olo[^ , i=H ^i^^7l# ^Bfl 

^Jii^^ ^ ^71 ^-o} H^fl^ol ^7fl7T>Xl o>^T3 t>| H 71 7> =-o> H^fl^o] ^*fl 

feii^-S ^S.^ ^ ^ SU^r "o 1 "^ 0 !^. Sth 31 

^^13^71 (initial-sleep window) ^ ^r^S^.^ ^r°\7\5L. ~L 7] 7}^°} e^^o] ^ 
A 8t>\*} ^^^7l# ^ yfls ^ ^ r^S£i #op}^ 

^^7l (final-sleep window) ^1 nfl 7^1^*>U^. n}of 2]#^^^7l7> ^1 ^ 

<9> a^M" Ol ^^Hl^ ^^-^ ^S^S ^^m^ ^^#°1 ^ 

^1H1 5U^=r S.^ ^^ofl ^t>\cx\ ^AH# sflo> ^_2.^ 0 1 ol ^^lolofl E 

W A] J.^^ol ^ °.o] ^-711 ^ # 7^7-1 3. 

ptJ^oj Ol - ^ X} ol-i- 7l#^ 5}xil] 
<10> S. i^-^Ol Ol J= J7 7.} ?)}^- 7l 2}7il ^ -T- ^ f il ^ A l ^1 ^ °ll M - 1 ^ = V °1 

S# #ol 71 ^H*> ^5.^ ^IHl 01 71 7.1 ^-oll JL^- ^O] ^^1 7} 

7>%-^^- ei-jz, afl^ ^^^-°l H^fl^l ^7flxi a->jt ^7,i^7i ^la L i^ mi^l 
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-g-o}^- ^ Ol . 

<n> oi ^ f> 7]#^ n 2 -^!^^^. ^^t. 

<i2> i) ^^5.^.^1 ^l^^l-^- . 7 A ^}^- ji 

<13> 2 ) Z> a#tg^. ^^7l^>ol X-i^. #^Sl^l ?>S.^- ol-i- « 0 >0}# 

<14> 3) ^T3S.^ofl ol^- T^^Oll tflfl B2fl^5] ^7fl ^-^-Oll tfl*> -g-Xpf Z> 

<15> 4) ^*|S.H<>f| SU^zr 1^*> H^fl^^ ^A*\ i^sl m]Al7.1#^ i^oll 

<ie> oj-Bflofl,^ ^Jffl ei-o^ 4J 7.1 ofl cHl ^ ^ °1 

^ W . Z2^M" ^ o]^ 7\A &o]#Y 3XS.v\ o}7Hl7H ^ 

^Hz- ^Uloflofl sf^ct. i^o(l>H ^^Ml 41 

^ ^Xl&^r ^^o|g,c}. f5}0 ] o.^*> y.^.oH tflufl^ 

<17> ol ^il M^S] Aj xl o^l CHI #31^. 4>^1 cJ>7ll €^f_>^- 
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<18> ^r^S-B. 7 4 c i\ 7 4^\S] °fl °1 ^ . 7}^^-^ A\ y\2] s BS^- 

7l^l^-^-# SS^- S) D] *>u} (ol s-oj^j ^-g-). 

7> oj^> 4>%>^ 3 ^ 3. fll Ol El 7} ^7Jt\7>\7,} o>^- ^-f 7> a 1 ^ 

(Sleep Request, SLP-REQ) ^1 7,} || ^H^rtl 1 ^. °1 ^l^l^l^ ^ElD] ^1 ^- ^r^^ 
7l (initial-sleep window)-^ s\ # ^r^^r^l (final-sleep window) ^ ^ ^ 

<19> ^*!S.H Jl^! (SLP-REQ) nil X\ 7] # 7] T^^- 7]--M o] ^5^}^- "2# 

(sleep group) o]^ 7}^ ^ °. ^o] ^tfj^o] tJ.^J-^ zp.^^^.^^. gj. 

^ £t# ^l-§-^, a ^5.^ ^ 

(sleep response, SLP-RSP) nfl>q;X|°] sq-eJ-Dl Ei cfl^ ^#t>t+. 

°1 ^-r- . 7171^-^- efl^ t^^^I ^r^S.^ ^^Hl |os} 3i1-e1-rJlE]## l^^-Ilf 

<20> 1) ^7] ^^^7] (initial-sleep window) rafl^ ^^t°] ^^S-H^l 7 4w"& 

ufl°] ^7] £L°^>H 7] xl^-ol s)^ ^71 ^ijl^7l (minimum 

initial-sleep window) ^T y fl B Jt ^-§-?>t+. 
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<21> 2) ^^^7] (final-sleep window) sfl^ ^^o] ^^S-H^ ^r^^} 

^°fl ^r 1 ^ ^°ll #<>l^ ^ Si^- Sltfl^l ^71 ^ijl^7l (minimum 

initial-sleep window)^ >j^i3fl°l ^^llk ^-§- 

<22> 3) 7}7]^o] ^} tt}^- ^t^S.^ ^r^- H^l^J ^ ?>\~ 2|i i 

^1 t^^M (minimum initial-sleep window) ^# ^# ^ & -2.nl . ^l^l^^r o] 

B^ 3 ] ^1 (traffic indication, TRF-IND) # ^r^^^- ^^^S.^ S. 

i\] c £ (start frame) £t# . <^1# , 7l*l^-ol °-g.^|-^. "2#ol 47fl 

(GO, Gl, G2, G3)o]j7, ofl^t tf^v^- 2ofl nfl ^| ^^i^-^ . ^ ^^S-H^l 

<2s> ^«_>^°i °fls>H. 7] xi^-oi ^--g-^^- N^flsi-ji t,\^ . s.^ 

k(Frame_Number MOD N = k) 7} 5}-^- ZL ^^-1 ^r^S-^^l ^1 ^> H^l^°l ^1 

<24> o] o.. 7] xl^--^ 7.1- Alo] ^^fo] z>z>°l ^^S-H^l at °5 

°1 ^aZ Si^.^.^, ^> a#<H| ^-cl}^- t+^°l ^7} Jl^Tfl ^-^Sl^^-, 

<25> ^ 2^- J c}7] ^i^S.^ ^^Hl € Jltl i) p 2) , 3) # n}|| ufl, 

^ 7-1 ^ ^A J c\0\ ^ Si 7-1 lOj^ ^OlU+. 
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<26> 7} A\ , MSS 3^7} ^r™\^7]7\ 40] J7 . ^1 # t^^PI" 20ol u| , ZL^t 2^ 

Bfl^!^ ^ Jfo] oil °1 ^ - MSS #2^- ^71 ^ijl^7l7> 8olJ7, ^# ^^^Pl" 20O] u| , 
3# 3^.^ Bfl^j^ ^^9] o\]o]iz\_ MSS #3-^- ^71 ^*n\^ 7 \?\ 4o] J7 . 2] # t^t^I 

7> 1201^, a# 1^ ^-"f- 0 ! oil °1 ^ - i l A oflofl>H 3L^o] y A y A-A ^fl 

<27> 1) ^71 ^^^-71 ^ efl^" 717.1^-01 ^--g-^i- 2]^ 5.7I ^^7l ^ 

^^tiflo] 4(MSS#1. MSS#3)^- 8(MSS#2) n># ^h^]^. 
<28> 2) ^^^7] 3l7] ^^^7]^ ^^Bfl°1 ^-g-tl^}. ^7 , MSS#3 

^- 12C- 314: ^.7] ^^^71 °] 3Bfl) , MSS#15Zf MSS#2^- 20 (2} 4; ^.7] ^^^7] °] 5«H ) 

<29> 3) 71^1^-^- *\*\o] ^t>\±r ^ ZLW # ^l-M-oll ofl^ Bfl-^^Jl, ^ 

t^-t^o] 7,} =1 ^tt| n#o] E^fls] ^-7.1 (traffic indication, TRF-IND) # t^I^ 
H^l^Joll ^I^SlS.^- Al^> H^l^J ^# jf2oll MSS#K>11 tflsfl 

>H-c- A l 7 A H^l^J 5l (start frame number) = 2, n# 3oH ^*>^- MSS#2ofl tfldfl^^- 
Al^> Htfl<y = 3, n#lofl ^o|^ MSS#3ofl xflnfl>H^ A l ^ H^l^ - 1^ 

<so> o] ^ Z|Z>^ i^-m- MSS#1 . MSS#2, MSS#3^- S^p °1 ^rtl tfltl ^ 

^7l7> (^-, ^ ^7l7> ^ = ^1^r H^l^)ol a# l-fl°fl*> ^ X\ t>\7)\ H] J7 
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4-^"^ Bsflsl -g- 7,1 oil rrfH^r _2.tHrHlH# 7]^ ofl 1/ ^r) ^>^iL 

<32> ^ 3^- t+lLh ^-i^oll^ol ^r^S.^. £--§- JZ#S.^1 oflU j^ol ^oluq-. 7l oil A| ^- 

7i^f ^ ofl ^ o] ^^2=- *fl£|*> ol ^l^D 

H ^ ^°># °fl^>*1 ^oji^. ^^g-ofl t^^- ^Si^r (S. 3-l)ofl oi 

Til ^^t- ^^O] 7.1-70 O] 1|>JZ S.^- >H u l^°ll Cfl^l-O^ ^^^} Al7> Ol A> 0} 

-¥-=1 #^3. ^ o[f^ 3. fll ol E-| 71- ^flo^l ?>-g-# °J7.1 (S. 3-2), JJ. 1^-^ 

7.>>M ol «J-j7 01- ^ul/h^ JZ^o"^ E-l ^ ^ t> ^]°Jj2- 

^ (SLP-REQ) nil A] # 7}7,}^j^^ *\%- (S. 3"3)^-Jl ^r^SH -g- 1 ^ (SLP-RSP) nfl ^1 ^1 
^1 ^# tfl^Hr #31 C£ 3-4) oil 5U# ^ Sl^t. ol #3H1^ ^5.^ -§-^ 
(SLP-RSP) nil A l *1 # t^I (S. 3-5)^1-13, ^^5.^ nil A l *1 ^Hl *1 ^ =1 3^S^1 E-i 

£tofl ^S.^ iimnlEi Zl% ^^j t£ 3-6) ^Jl, 

^_>i^ CE.3-7) . 

<33> 4^- 7l7xl^- ^-ijloll A-|^l ^r^lS-B. £~§- S^-^o] 0115 ^.o] :jl o] 1} . O^7lofl7r| 

^- ^#^°J ^*!S.H °1 51^. Tj^oj o^l n>^- J7^*> ^o]v] , ofl i£| ^ o] ^ 

^m^- ^^*> ^i^ 7,-1 -g- ^ ^# n°]?i^ ^^.^ oi^i^ji °a^- 

^>Bfl (BS-SS awake mode, 4-1) 0I7H ^^t- a ^^^1^ ^^^^fEi ^^S. 

^ iL^ (SLP-REQ) nil A l ^1 # ^r^l 4-2) . ^l^^- ^>^1 °1 ^-§- 
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^-^^JS-^. ofl^t tifl^l t£ 4-3)*>tt. oll§ ^-o|, 4 7ll°l ^41=1^ , 

3# 0o\}^ 327fl°1 ^^-o] , a f lofli. 307fl°1 i^-^-ol , 2^1^- 25711 °1 ^-^ol , 

a# 3<H|^ 3l7fl°l ^^-o] ^nfloic+JZ 7}^ ^ , ?}*}^±r -r-^l^i 5 -^ a# 2ofl ofl^ 
t+m-o^ ^T3a## Hfl^*>cq-. ZL^JL *fl^- li+^-ofl cfl cr>cr| -§-^ (SLP-RSP) 

uflAl^l- 4-4)*}5L. ofl^- i^^-ol ^-^S-^^l Si^Jl ^m^- ^ti (BS-SS 

sleep mode) ^. #<>l^t} (S. 4-5) . 0} 7] A\ , ^^S.^ -g- 1 ^ ^1 A] 7.] ^ i^^l ^ 7\*\ 
°1 ^T"}*^ H^^>c^ l^t>r+. w . 1) 5i7l ^^7l ^ 717-1 

^-ol £~§-^H=r ^71 ^^^7] ^ ^^yfl^># ^-§-*m. 2) ^^^71 & 

^-2]^ ^i^^7l °] ^^13fl°l ^^># ^-g-*>l^. 3) 7l7vl^-o] 

ZLW^ ^# ol-b 3]^ ^7] ^^^71 ^# ^ , 7] 

^-^1 o>i- ^ 3# § o}^Ml ofl^t t+^># tifl y A o\JL , a t+^ol 7]^ 
^ B^H (traffic indication, TRF-IND) # cj>^- ^^jojofl ^ 

<34> ^ 5^r ^r^S^ a#^l B^fl 3 ] ^7.1 (TRF-IND) # 7,] ^[t>\^r JS.?] ^ °1 

^ t^S£ ^sfl^ ^7.1# n el afl °t ^ S^ofl 

(Tslelofl ijisl^- a) tj^l jisHiAi ^i^i oHS^-; ^ 7l ^1 M j=. efl^ G_k 
^.M ^1# . ^1# # ( >1 47fl°l ^-^si^# fll 3L# o^l H^l ( y 

4^ M-if M-^l Al 7> Ool 5]^- H^l^ ^51 »11 S^l-Jl, ZL ^ J i\o\ 
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^- tf 1 ^ ^ o\&\ ^r^^r?]?} d>=S]tt| (S. 5-1. S. 5-2) , 7]7]^-B. ufl^ 

^ ^fl*>^ fll O] E"| 7} ^flc^l g>^.^, n t+^ofl ^^-5]^- ^ljl^7l# 

^uflol e^JI, 3 ^^SHi S^Jl ^fl ^. §»1W (s. 5-7). iL> 

^ sfl^- dlo]El7> ^7fl7T}i3 . 7] 7]^-^- ufl^- i^ofl tfl^J-o} B?fl^t 

7] *1*1*>5 ^ ^ n M%nm ^ 

%-)*> ^ 5-4), ZL a#°fl ^<j}^- tfltl -^"3 ^ *1 ^1 A J 4^°\ 

5^ . ^31^ (TRF-IND) nil 7.11- ^^CE. 5-5) ^Kn. til °1 ^-i 7\ ^titl^JZ 7] A] 

7,\m J 4 3 ^fl^Sl^Jl ol^l^^r 4J"Efl 5-6) S ^TH}. 

< 35 > c 3 c 4 c 55} TjJi tL>tH z>zj°l t+i|h §J 7l7>l^-^- ^^SH 

ol#*> ^^7}^ §J ?ti^ ti}^^l 71 El ^ ^ oil ^J-^ 

^oiuq-. 

^, y A a#°n t^^°i ^7> jz^tii n^nn n^- ^ °i 
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i^^-m i] 

^ ^ v ## ^-g-e^ . 

[^n 2 -^ 2] 

^1 ^# iL^tl ^ -^t^ii^^ ^1 ^r^^r ^r7\ JZ^Tll £-#5] 

S.^" ^ ^ ^ 1 . 
[^n 2 -^ 3] 

l^^l-l 4] 

XU%> ^3%> # ( >| J=. t> ^°fl oio^, ^r^S.H £~§-<H| oi o| A] , ofl^ 

l^^m 5] 

BSfl^jSl ^7fl ^# o>^- §J 
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1) SLP-REQ 
(initial-sleep window., 
f inal-dleap window) 



2) SLP-RSP 
(initial- sleep window, 
final- sleep window, 
start frame) 
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1) Sleep Mode^ ^^ol 
J I ^lohOI .JUROII LHoh 
ifl Sleep Mode ^ U ^ -r 1 



£) Sleep Mode 7^ J I ^ ol^oim, J TTimnird^ Jlimn. 

- initial-sleep window! sleep modefHI m o| ! ',+?!"D|| 
r.llol cn j n| j|=K>|.^ &#r.\\- initial-sleep window^ 

»\ s ■; HHI'-P .^l : SIR 

- final-sleep window^ A| J ^ | XI (HI ,M r^H' -1 f- initial-sleep 

wi ndo w °J 41 ^ lit °J + U| I □ ^ o I K 

- start f rattie ? 11 sleep modeOI T^^^l — r + H"!^-l groups XI 
?lu\J\ 71 u a 01) initial-sleep window°.| *|ixit^ 4±L 

RHir ! di ni ,j oi iJ,oiiu H-nU-o ^pi- e3ni .j oif, j r+ 

^!°.l start" framed frame_nurnt>er Mod 4 = 301 li {= ME-lf! 
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5end TRF-IND 
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